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Abstract 
Education for Library and Information professionals in the digital environment has been an 
important discussion point the world over. However, before designing and implementing a 
programme for digital library education, it is prudent that the skills and knowledge required to 
work in this environment are identified to enable informed decisions to be made. Hitherto, there 
has been very little research which has sought the opinion of both educators and practitioners 
on this topic, and none with a wide geographical coverage of Australia.  This paper presents 
the key findings of research undertaken at Tallinn University in the first half of 2009. 
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Introduction and Background 
Library and Information Science (LIS) education in Australia - like many other countries around 
the world  has been and is moving through a period of change, as the educational and skill 
requirements for librarians and information workers of the future are discussed.  In Australia, 
this is evidenced by the activities of the Australian Library and Information Association (ALIA), 
including the Education and Workforce Summit held in March 20081 and the National Advisory 
Congress (NAC) held in July 2008.2  Amongst other things, the Summit explored issues 
surrounding library and information education, whilst the NAC discussed what needs to be 
done to ensure information workers possess skills for a future workforce from a professional 
development perspective. 
 
This study investigated what is perhaps the newest facet of the Library and Information Science 
field - that of the digital library.  The stimulus for the study was the realisation that LIS schools 
in the United States and Europe were offering dedicated digital library programmes, often at 
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masters level, yet there did not see to be the same level of development from their Australian 
counterparts.   
 
However, before determining if there is a need for a dedicated digital library programme it is 
important to understand what - in terms of both skills and knowledge - is actually required to 
work in a digital library environment.  The absence of this understanding is supported by 
Weech  who states we do not know much about what skills are needed for professionals who 
work as digital librarians.3  Gaining some insight into the skills and knowledge required could 
then reflect what elements might be incorporated into a digital library programme.  This paper 
presents the key findings in these three areas, along with both practitioners and educators 
responses regarding the level of specialisation that may or may not be required to deliver a 
digital library education programme. 
 
For the current researcher, it seemed the most appropriate way to determine what skills and 
knowledge are required was to ask practitioners who work in this environment what is needed.  
As a means of triangulation, LIS educators were also asked their opinion about what 
practitioners need to work in a digital library environment.  This strategy was also useful in 
determining if there is a discrepancy or concurrence between practitioners and educators 
opinions.  The gap between research and practice and the need for it to diminish has been 
discussed in the literature previously.4 5 6  By seeking the opinion of both practitioners and 
educators, the study sought to determine what, if any, differences do in fact exist, at least in 
one sector of the LIS discipline. 
 
A review of the literature revealed that with the exception of two studies,7 8 the people actually 
doing these jobs had not hitherto been asked what skills they need.  The vast majority of 
studies which identify and discuss the skills required consist of content analyses performed on 
job advertisements.  Other studies sought the opinions of employers  whether that be directly 
(i.e. library directors) or via employment agencies.  Although both methods are a valid way to 
ascertain the skills required to get a job, it does have its limitations, as often the ideal 
applicant is profiled, reflecting employers expectations rather than establishing the skills of the 
actual successful applicant.  Additionally, these studies have not, for the most part, had an 
Australian focus, nor have many been undertaken of specifically digital positions.  One 
Australian study which does seek the opinions of educators and practitioners (and also 
students) is that of Partridge and Hallam9 which identified the skills, knowledge and attitudes 
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of the archetypal information professional for the twenty-first century.10  This study differed in 
two ways.  Firstly, the focus was on the skills and knowledge required specifically in the digital 
library environment rather than the broader perspective taken by Partridge and Hallam,11 
secondly a wider geographical coverage was aimed for, in contrast to the area of South East 
Queensland where Partridge and Hallams12 study was undertaken.  As far as has been 
determined, no study has been undertaken which combines the two aspects of digital positions 
within Australia, nor has any study surveyed both Australian educators and practitioners 
specifically about the digital library environment. 
 
Research Questions 
The three research questions underpinning the study were: 
 
1.  What are the skills and knowledge required of todays information professional to work in a 
digital library environment, in the opinion of both LIS educators and practitioners in Australia? 
 
2.  What elements should be included in an LIS programme in Australia in order to facilitate the 
development of skills and knowledge to work in the digital library environment? 
 
3.  Is there a need for a dedicated digital library programme to be introduced in Australia? 
 
The aim of the study therefore was to establish the skills and knowledge required by 
practitioners working in a digital library environment in Australia and to ascertain what might be 
included in an LIS curriculum.  A third aim was to explore respondents opinions as to whether 
a dedicated digital library programme is in fact needed in Australia.  The data  which was 
collected via an online questionnaire - can potentially be used to inform curricula development 
of digital content for LIS programmes, whether it is offered as a dedicated digital library 
education programme or not. 
 
Definitions 
It was not the intention of the study to debate differences in terminology between skills, 
competencies, attributes and qualities, nor what belongs in each category.  The intention was 
to ascertain what is required of a library and information professional in a digital library 
environment, regardless of the labels that may or may not be applied.  However, it is 
acknowledged that the term skills can be extremely broad and encompassing.  Therefore, it 
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was refined into two sub-categories  Personal Skills and Generic Skills  which are based on 
the categorisation of skills made by Orme.13  Definitions for Generic Skills and Personal Skills 
which informed the study were based on the distinction made by Khoo14 and are as follows: 
 
Personal Skills:  appropriate attitudes, values and personal traits and includes things such as 
being dedicated, reliable, responsible, self motivated and having a sense of humour. 
 
Generic Skills:  are skills which cut across disciplines, and include things such as leadership, 
communication and teamwork. 
 
The use of the term skills throughout this paper incorporates both Personal and Generic Skills 
as defined above.  When referring specifically to one or other of these sub-categories of skills, 
the applicable specific term is used. 
 
The word specific was added to Partridge and Hallams discipline knowledge15 to highlight 
the fact that this is knowledge over which the profession claims unrivalled expertise.16  The 
explanation given in the questionnaire was: 
 
Discipline Specific Knowledge: knowledge that is learnt in a Library and Information Science 
university programme (either graduate or postgraduate) or that has been learnt since 
graduation (for example through CPD or on the job). 
 
The term knowledge when used throughout this paper is inclusive of the definition provided 
here. 
 
Additionally, the terms programme, curricula and subjects are used throughout this paper to 
refer to different concepts.  As the terminology in much of the literature is not consistent, 
clarification of how they are used in the study is important.  Programme is used to denote the 
broader theme, area or discipline of study.  Curricula is the next level of specificity and is best 
described as the various topics that are studied in order to complete the programme.  Subject 
refers to the individual components studied within the curricula.  To put this into a specific 
context, the International Masters in Digital Library Learning would be considered a 
programme, whilst Digital Documents, Information and Knowledge Management and Access to 
Digital Libraries are all examples of the curricula of that programme.  The Knowledge 
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Management Cycle would be one subject studied within the Information and Knowledge 
Management curricula.   
 
Limitations and Scope 
Practitioners from Australian academic libraries and Australian educators were the target 
groups surveyed in the study.  The educational aspect concerned University studies at either 
undergraduate or postgraduate level  Continuing Professional Development (CPD) and/or 
other shorter training type sessions were not included, with the exception that respondents may 
use knowledge obtained in this way to answer questions about Discipline Specific Knowledge 
in the questionnaire. 
 
 
Methodology 
 
A Survey Research methodology was used to investigate the skills and knowledge required of 
an information professional working in a digital library environment, coupled with an exploration 
of the components which would best facilitate the development of these skills within an LIS 
programme.  The study utilised a combination of open and closed questions, thus providing 
both qualitative and quantitative data. 
 
Sampling Strategy and Techniques 
The subjects for this research included LIS educators and LIS practitioners in Australia  more 
specifically those practitioners working in positions with digital responsibilities (as far as could 
be determined by their job title) in academic libraries were targeted.  However, no academic 
librarian was prevented from responding, as it was considered that many may have expertise in 
this area despite not holding a position or title which reflected this.  Posts were made to ALIA e-
lists in each State and Territory in an effort to gain good geographical representation; to ensure 
wide communication of the study; and to give as many academic librarians the opportunity to 
participate.  
 
The university websites targeted were those which offered ALIA accredited LIS programmes 
either at undergraduate or postgraduate level.  The staff lists for these programmes were then 
consulted to identify staff who taught digital library related subjects, or who listed digital libraries 
 6
in their research interests.  However, it was not limited to such staff.  The rationale behind 
selecting these respondents was due to the consideration that they may have specialised 
knowledge in the area of digital libraries and therefore may be able to provide more in-depth 
responses.  The inclusion of educators who did not have any identified interest in digital 
libraries offset any bias that may have resulted.  A post to the ISEF (Information Science 
Education Forum) further disseminated the call for participation. 
 
Method of Data Collection 
An online questionnaire was selected for the data collection method as it was believed to be 
the most effective means of collecting data from Australian respondents when the researcher 
was based in Europe.  As the study intended to identify any potential trends or consensus 
amongst respondents, a questionnaire was deemed to be the most beneficial technique to 
achieve this aim, as a broader perspective could be gained.  A further benefit and time-saving 
factor of the online questionnaire is that results are automatically collated and summarised, 
ready for analysis. 
 
The selection of skills and knowledge included in this section of the questionnaire was derived 
from the scholarly literature: the list of Personal Skills were based on Goulding, Bromham, 
Hannbuss and Cramer;17 Generic Skills were based on a compilation of Fisher;18 Partridge and 
Hallam;19 and Orme;20 and Discipline Specific Knowledge was derived from Choi and 
Rasmussen.21  Selections in the list of suitable curricula inclusions were derived from 
International Masters in Digital Library Learning programme;22 the Masters in Digital Library 
and Information Services offered by the University of Borås;23 and the Framework for a Digital 
Library Curriculum project conducted jointly by Virginia Tech and Chapel Hill in the United 
States.24 
 
It could be argued that there is extant literature which covers these Personal and Generic Skills 
and that including them in the questionnaire was therefore superfluous.  However, it was 
decided to retain this aspect for three reasons.  Firstly, to ensure that coverage of the skills 
required is comprehensive; secondly to ensure that respondents didnt feel the need to add 
skills such as Communication and Teamwork when asked to list any other skills required; 
and finally, due to the age of some of the literature utilised (e.g. Goulding et al.),25 to confirm if 
these Personal and Generic Skills are still relevant today and in a digital library environment.   
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All skill lists were presented in the questionnaire in alphabetical order, as this was considered 
the most neutral order.  Respondents were asked to rate skills as either Highly Desirable, 
Desirable or Less Desirable.  Similarly, the list of Discipline Specific Knowledge was also 
listed alphabetically and could be rated as either Highly Suitable, Suitable or Less Suitable. 
 
After implementing some suggested amendments identified by the pilot study, the final version 
of the questionnaire contained a total of 20 questions, 13 of which were compulsory.  Four of 
these were the lists of skills described above, where respondents had to click on their preferred 
response.  Many of the open ended questions were not compulsory (for example Please list 
any other skills).  It was anticipated that the questionnaire could be completed in as little as 
10 minutes, and this was supported by the pilot study. 
 
 
Results  
 
All the questions relating to Demographic information were completed by both practitioners and 
educators, however some respondents chose not to answer all questions in following sections.  
The percentages provided throughout this section are of the number of completed responses 
received for each question.  A higher completion rate for the questionnaire was obtained by the 
educators - a total of 16 responses were received, with 11 (69%) being completed surveys.  
The total number of responses received from practitioners was 92, with 52 (57%) being 
completed surveys. 
 
Demographics 
The feminised nature of the LIS discipline was not surprisingly reinforced by the data collected 
in the study, as is the aging of the profession.  This was more marked in the educators, with the 
number of respondents in the 50-59 age group higher for educators with 8 respondents (50%) 
as opposed to the practitioners 29 respondents (30%).  The higher level is also evident in the 
60+ age group, with 2 respondents (13%) from the educators and 3 (3%) from the practitioners 
belonging to this group. 
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Geographical representation was somewhat changeable between the two groups, with one 
location (Western Australia) gaining more than six-fold increase in terms of percentage in 
educators responses (3 responses, 19%) compared to the practitioners from that state (3 
responses, 3%).  The number of years experience generally favoured the higher end of the 
scale with practitioners and educators both recording the highest percentages in the 20+ years 
experience category  32 practitioners (35%) and 7 educators (44%).  Again, this was not 
completely unexpected, given the age demographics of the LIS profession not only in Australia 
but worldwide.  What is surprising is the distinct drop in responses in the more than 15 and 
less than 20 years experience level from both educators (2 responses, 13%) and practitioners 
(5 responses, 13%). 
 
A distinction was made between those practitioners with digital job titles (13 respondents, 
14%) and those with non-digital job titles (79 respondents, 86%).  However, the results 
discussed in this paper include the combined results.  A more detailed discussion about this 
distinction can be found in Howard.26  The position titles of the educator respondents may be 
too identifying, therefore, due to issues of confidentiality, they are not specified.  However, as 
an indication, the majority (9 respondents, 56%) held either Senior Lecturer or Lecturer 
positions. 
 
Digital Library Education 
Responses between practitioners and educators to the question Do you think there is a need 
for a dedicated Digital Library education programme in Australia? Why/why not? are 
remarkably similar in terms of percentage.  Six educators (40%) and 23 practitioners (40%) 
answered yes, while 4 educators (27%) and 19 practitioners (33%) answered no.  Both 
groups recorded similar percentages for the not sure/inconclusive category, with 5 educators 
(33%) and 16 practitioners (28%) giving this response. 
 
The open ended responses in favour of a dedicated programme can broadly be categorised 
into the theme of being beneficial and the way forward for the profession.  Similarly, those 
respondents who didnt think a dedicated programme was necessary cited the need for 
proficiency in a digital library environment to be an inclusive part of the skill set of a 21st century 
LIS professional and therefore an essential aspect of LIS education.  Two respondents from the 
educators group noted the meeting of disciplines as a reason for supporting a dedicated digital 
 9
library programme.  This multi-disciplinary view is supported in the literature by Rowlands and 
Bawden,27 although it stops short of using this convergence as a reason to specifically 
advocate for a dedicated digital library programme.  Alternatively, Weech contemplates 
whether specific digital library concentrations are necessary, asking if the practice of digital 
librarianship has evolved beyond the need for specific programs in digital librarianship. 28  He 
goes on to question whether there should even be special programs for digital librarians or 
should all librarians be educated to work in a digital library environment?,29 an idea which is 
largely supported by the responses received from this questionnaire. 
 
The options for how a digital library programme should be offered again provided similar results 
in terms of order of preference, with both groups preferring an integrated, part of the core 
modules in all LIS programmes option, followed by the programme being offered as a 
separate optional stream, but still within general LIS programmes.  The option of it being 
offered as a specialist (perhaps postgraduate) qualification was not a popular choice with 
either practitioners or educators. 
 
The general agreement reached in these two questions is in contrast to the assertions made by 
Harvey and Higgins30 and Hallam,31 who both discuss the disparity between practitioners and 
educators perceptions.  However, it is acknowledge that the convergence seen in the 
responses to these two questions is gained at a very high level and the specifics of what should 
actually be included in the digital aspect of LIS education  regardless of how it is offered  is 
addressed further in Curricula for Digital Library Education section below.   
 
Skills and Knowledge 
In this section of the questionnaire, respondents were provided with a list of skills generated 
from the scholarly literature as previously mentioned.  As mentioned, respondents were asked 
to rate the skills given as either Highly Desirable, Desirable or Less Desirable (or in the 
case of curricula inclusions, the choice was amended to Highly Suitable, Suitable and Less 
Suitable).  Due to limitations of space, only the Highly Desirable/HighlySuitable statistics will 
be discussed here.  Again, a comprehensive discussion of this facet of the study can be found 
in Howard.32 
 
The Personal Skills deemed most Highly Desirable for the practitioner respondents was the 
need to be Flexible (41 responses, 75%), followed by Able to deal with a range of users (35 
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responses, 64%) and Adaptable (33 responses, 61%).  Educators selected Reflective as the 
most Highly Desirable skill required of a Library and Information Professional in a digital role 
within an Academic Library, with 11 (85%) selecting this option.  Detective like and 
Responsive to others needs followed, with both receiving 10 (77%) responses. 
 
Generic Skills 
The following skills were identified by practitioners as the three most important Generic Skills 
required to carry out their jobs - Communication (47 responses, 87%); Critical skills/thinking 
(41 responses, 75%) and Problem solving (40 responses, 74%).  The first four most Highly 
Desirable Generic Skills as rated by educators all received 10 responses (77%) - 
Communication, Critical skills/thinking, Ethics and social responsibility and Information 
literacy skills. 
 
Discipline Specific Knowledge 
The most Highly Desirable options selected by practitioners for Discipline Specific Knowledge 
were User needs attracting 36 responses (71%) and both Copyright and Metadata receiving 
27 responses (53%).  In this area, educators selected User needs as the most Highly 
Desirable skill with 9 respondents (69%) choosing this option, with Metadata in second place 
with 8 responses (62%).  Collection development, Content management systems and 
Copyright were equal third place, all receiving 7 responses (54%). 
 
Curricula for Digital Library Education 
Digital repositories was the first choice selected by practitioners as the most Highly Suitable 
element to best deliver the knowledge required to work in a digital library environment (40 
responses, 78%).  Legal issues were also important (33 responses, 64%) and Metadata and 
User studies were the equal third choice from this group of respondents, both attracting 32 
responses (62%).  The three highest ranked Highly Desirable elements that educators 
considered would best deliver the knowledge required to work in a Digital Library environment 
received 9 responses (82%) each: Digital objects (e.g. file formats, migration), Digital 
repositories and Legal issues (e.g. copyright, contract law, Digital Rights Management). 
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Conclusions 
 
Research Question 1: 
What are the skills and knowledge required of todays information professional to work in a 
digital library environment, in the opinion of both LIS educators and practitioners in Australia? 
 
On the whole, despite differences in the ratings of specific skills, practitioners and educators 
generally rated Personal Skills and Generic Skills as either Highly Desirable or Desirable, 
indicating that this aspect of the information professional working in a digital environment is 
comparable to that of a traditional information professional with a non-digital job title.  This is 
perhaps not surprising, but as discussed, only one study was found which addressed this for 
the specifically digital environment, and no study was found which addressed this in an 
Australian context.  Further, as mentioned, due to the age of some of the literature utilised (e.g. 
Goulding et al.)33 it was considered useful to confirm if these Personal and Generic Skills are 
still relevant today and in a digital library environment.  The results from the study confirm that 
these skills are indeed relevant today. 
 
The results for Discipline Specific Knowledge were quite different, however, with a much larger 
proportion of responses from both practitioners and educators being selected as Less 
Desirable in comparison to both the Personal and Generic Skills, perhaps indicating more 
uncertainty on the knowledge that is required to work in a digital library environment.  The 
highest responses in the Less Desirable category were from the more technical options, such 
as Programming languages (eg: Perl, Java, JavaScript, Python, SQL), Web markup languages 
(eg: XML, HTML), digital library architecture (eg: peer-to-peer, service oriented architecture 
etc.) and digital protocols.  In support of this, these options are some of the lowest ranked skills 
in the Highly Desirable category.  However it should be noted that Web markup languages 
was the highest ranked option by educators in the Desirable category, in contrast to the 
practitioners.  A possible reason for the lower ranking of these options is that it is possible 
(perhaps even likely) that within an academic library setting there is a dedicated team of IT 
professionals who have and utilise this knowledge, thereby diminishing the importance for LIS 
professionals.  Additionally, Marions34 suggestion that the notion of a digital library itself is 
evolving so therefore the role of a digital librarian is also nebulous, tends to be substantiated by 
these results. 
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Research Question 2: 
What elements should be included in an LIS programme in Australia in order to facilitate the 
development of skills and knowledge to work in the digital library environment? 
 
The list of elements that comprised the question concerning Curricula for Digital Library 
Education was also largely rated as Highly Desirable or Desirable.  Less than half the skills 
received a Less Desirable rating.  There is very little extant empirical data available which 
would allow a comparison.  However, the tendency by both practitioners and educators to 
indicate in favour of either Highly Desirable or Desirable could be taken as an indication that 
all of these elements mentioned in the study are important inclusions in a digital library 
programme. 
 
Research Question 3: 
Is there a need for a dedicated digital library programme to be introduced in Australia? 
 
No strong indication was observed from either practitioners or educators for a dedicated digital 
library programme in Australia, although there was a slight preference towards yes from both 
groups. However, those who responded that a dedicated programme was not required 
nevertheless acknowledged the need for digital library education.  So there is consensus that 
digital library education is required in Australia, but opinions surrounding how it should be 
offered are divided. 
 
In connection with the gap between research and practice, Hallam refers to the disparate 
viewpoints that exist between LIS educators and LIS professionals.35 However, in the main, 
this has not been evidenced in the study.  With the exception of a few specific skills  most 
notably Reflective (Personal Skills) and Ethics and Social Responsibility (Generic Skills)  
practitioners and educators have quite similar opinions regarding the skills and knowledge 
required to work in a digital library environment. They also largely concur about the elements 
that should be included in an LIS programme to prepare graduates to work in the digital library 
environment  whether that takes the form of a dedicated digital library programme, as 
discussed above, is not clear.  However, whilst they may agree on the inclusions in such a 
programme, neither educators nor practitioners are as certain about this aspect, with an 
increase in the level of Desirable selections noted.  So to summarise, both practitioners and 
educators appear to be of the same mind, even when that mind is uncertain.  According to 
Hallam, LIS education is [.] a critical issue for the profession in its entirety [which] requires 
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concern, cooperation and collaboration.36 The general concurrence demonstrated in the 
study could be seen as an important step forward in meeting these educational challenges. 
 
 
Implications for Further Research 
 
Perhaps the most immediate requirement for further research is to survey practitioners in LIS 
sectors who  for reasons of time available to conduct this research  were excluded from this 
research, such as Special, Government, Corporate and School libraries and information 
departments.  This can then determine the level of concurrence or discrepancy with the 
findings of this study, which in turn can be used to inform curriculum development to a more 
refined level.  An analysis of LIS curriculum content in Australia to determine if and to what 
extent current programmes are meeting the requirements as per the findings of this study could 
also be undertaken. 
 
In order to obtain more detail from this data, focus groups and in-depth interviews similar to that 
undertaken by Partridge and Hallam37 could be conducted using this data as a starting point.  
This could be particularly useful for the area for Discipline Specific Knowledge, where the 
highest levels of uncertainty were recorded. 
 
Reaching further afield, this study could be repeated on Museum and Archive practitioners to 
determine what overlap of skill and knowledge requirements there may be with the LIS 
discipline.  This may then be used to guide development of a digital cultural heritage education 
programme for the emerging LAM sector.  There should also be no difficulty in replicating this 
study internationally, however it is acknowledged that some adjustments may need to be made 
for local conditions. 
 
In conclusion, it is anticipated that the results of this study about the skills and knowledge 
required by information professionals working in a digital library environment will be of interest 
to both respondent groups.  Additionally, it is hoped that the results can be used as a starting 
point to inform the digital aspect of LIS education as educators consider and debate the 
broader requirements of LIS education in Australia. 
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